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Drug Production in Space: 
What are the benefits and the reality?

The Microgravity Opportunity – from Lab to In-Space Production 

molly@bioorbit.com



R

W H A T  I S  L O W  E A R T H  O R B I T  ( L E O )
J U S T  L O O K  U P

• LEO is  an  o rb i ta l  reg i on  

spann ing  f rom 160  to  2 ,000 

km above  E ar th

• I t  i s  whe re  the  I n t e rnat iona l  

Space St at ion  ( I SS )  and 

mos t  a r t i f ic i a l  sa te l l i te s  

res ide  above  ou r  heads

• By  compa r i son  t o  the  moon ,  

i t  i s  c l ose  t o  Ea r t h,  

the re fo re  LE O requi res  t he  

l ow es t  l aunch ene rgy  w hi l e  

p rov id i ng  h i gh -sp ee d ,  lo w -

l a t ency  commun i cat ion



R

R E A S O N S  T O  G O  T O  L O W  E A R T H  O R B I T  ( L E O )
V A N T A G E  P O I N T

• 400  km above  our  heads

• Orb i ts  t he  E a r th  eve ry  90  

m i nu tes

• Cove rs  80% o f  t he  

popu l at ed  ar eas  o f  Ea r t h 

ever y 3  days

• Mos t  un ique  vant age  po in t  

fo r  obse rv i ng  w ea t he r ,  l and  

and  sea  mass ,  pe r f or mi ng  

techno l ogy  demons t ra t i ons  

and  much  mo re !



R

R E A S O N S  T O  G O  T O  L O W  E A R T H  O R B I T  ( L E O )
E X T R E M E  C O N D I T I O N S

• Tempera tu res  sw i ngs  f rom 120 °C to  -1 50 °C 

because the  IS S i s  e i the r  i n  d i r ec t  sun l igh t  or  

Ea r t h 's  shadow

• A nea r -per fec t  vacuum 

• In tense  so l a r  rad i a t i on

• Corr os i ve at om ic  oxygen



R

R E A S O N S  T O  G O  T O  L O W  E A R T H  O R B I T  ( L E O )
M I C R O G R A V I T Y

• Con t i nuous  Fr ee  Fa l l

• Orb i t i ng  th e Ea r t h 

e ver y 9 0 m in u te s

• IS S t ravel s  a t  28, 000  

km/h  t o  no t  fa l l  to  t he  

Ear t h ’s  su r f ace



EXPERIMENTATION IN THE MICROGRAVITY ENVIRONMENT ON THE ISS

No sedimentation 

No convection 

currents

Self-assembly 

changes

Changes in gene 

expression

Plants grow 

different



W I T H O U T  G R A V I T Y

Supe r i or  3D s t ruct ur es Ph ys io l o g i ca l  e f fe c ts  

m i m ic  E ar th  d i seases
Supe r i or  Crys t a l l isa t i on



S U C C E S S  S T O R I E S

An t i -AD AR1

AD AR1  i nh ib i to rs  s l ow ed  l eukeami a  

o rgano i d gr owth .

An t i -AD AR1  d r ugs  a re  i n  p rec l i n ica l  t r ia l s .

Os teopo ros i s

2  F DA-app r oved  mAbs  u sed  t o  b lo ck  

bone  g rowt h  i nh i b i to rs .

 



U S E  C A S E  O F  C R Y S T A L L I S A T I O N
S T R U C T U R A L  D E T E R M I N A T I O N   

Mu ta n t  K RAS  p ro te i ns

De ve lo p ed  dr ug s  t o  p re ve n t  ca n cer  

g ro wth  by  ‘ l ock i n g ’  K RAS  p ro te i ns

Pr ot e in s  a ssoc i at e d w i th  Mu scl e  Dys t ro ph y

De s i gn e d a  d ru g n ow  i n  Ph a se  I I I



I f  t h e  v i s c o s i t y  i s  t o o  
h i g h ,  t h e  d r u g  w o n ’ t  

g o  t h r o u g h  t h e  
i n j e c t o r
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U S E  C A S E S  O F  C R Y S T A L L I S A T I O N
 U L T R A  H I G H  C O N C E N T R A T I O N

D R U G  F O R M U L A T I O N   



ONLY CRYSTALS ADDRESSES ALL OF THE KEY 

CHARACTERISTICS OF AN AT-HOME TREATMENT

https://www.researchandmarkets.com/reports/51165
14/subcutaneous-biologics-market-industry-

trends#:~:text=The%20Subcutaneous%20Biologics
%20Market%20for,growth%20during%20the%20for
ecast%20period.

Extended/ Controlled 
Release

Thermostability

Low Volume formulations

High concentration

Reformulation

Low viscosity



The benefits of microgravity have been demonstrated in Space

12

Merck have taken a lead in exploring the manufacturing potential of space-

based crystallization for reformulation

Sources: 1 – Adapted from Reichert et al (2019); 

• Merck studied crystallization of 

Keytruda (PD-1 inhibitor) mAb on 

the ground and in flight

• They found improved size 

distribution in Space

• Potency in the ground and flown 

products was the same

• Findings were published in 

Nature Microgravity

Pivotal Merck (MSD) paper studying Keytruda crystallization in Space

Pembrolizumab microgravity crystallization experimentation
npj Microgravity 5, 28 (2019)
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Particle size analysis of ground-grown vs. in-flight-grown crystals

SONICC analysis (visual) of ground-
grown vs. in-flight-grown crystals

https://www.nature.com/articles/s41526-019-0090-3




Stem Cell Therapy
2024 17 bn 42 bnProjected 2030

Bioreactors
2024 20 bn 36 bnProjected 2030

Amyloidosis & Alzheimer’s 
Therapy 2024 6 bn 17 bnProjected 2030

3D Bioprinting
2024 4 bn 10 bnProjected 2030

Spheroid & Organoid 
development 2024 5 bn 13 bnProjected 2030

Gene Therapy
2024 11 bn 35 bnProjected 2030

mAbs Therapy
2024 218 bn 450 bnProjected 2030

M A R K E T  O P P O R T U N I T I E S



P R O D U C T I O N  I N  S P A C E

 W H Y  C A N ’ T  W E  D O  T H I S  O N  E A R T H ?

~30 seconds

~10 seconds

Drop Towers Parabolic Flights Random Positioning Machine



P R O D U C T I O N  I N  S P A C E

 H O W  D O  W E  B R I N G  I T  B A C K ?



R E T U R 
N   T I C K 
E T ?



No humans required

Continuous production

Drug agnostic

Designed for GMP compliance

P R O D U C T I O N  I N  S P A C E

H O W  C O U L D  T H I S  S C A L E ?

• Ideal for small quantities with 

quick turnaround

• All hardware returns

• 0.5-5kg per launch

• Ideal for 24/7 mass production

• BOX remains in space, fluid (green box) is 

replenished 

• 10-100kg per BOX per year

BOX  -  BioOrbit Cryst(X)alisation platform (-S) Single use (-R) Refillable

B O X - S B O X - R

Provisional patent  submitted

BOX-S unlocks pre/clinical 

trials

BOX-R unlocks mass 

production



P R O D U C T I O N  I N  S P A C E
D O  W E  H A V E  T O  D O  I T  A L L  I N  S P A C E ?

Credit: Varda Space Industries

Complete crystals are 

concentrated and 

loaded into an auto-

injector.

Path 1 – The whole process 

takes place in space

Path 2 – Seed crystals are made in 

space and grown further on Earth

+



P R O D U C T I O N  I N  S P A C E
W H A T  D O  O P E R A T I O N S  L O O K  L I K E ?



C O - D E V E L O P M E N T

B O X - T
ISS & VAST

Demonstrate screening 
of molecules for internal 

development and partner 
development

B A B Y  B O X - E
ISS 

JUN 2026
Validate continuous 

production in LEO with a 
simple protein drug 

Payload flown on SpaceX-34 
May 2026 and returned June 

2026

D R U G  C R Y S T A L L I S A T I O N
2026-2027

Optimise crystallisation conditions of 
a target drug with a pharma partner

W H E R E  A R E  Y O U  A T ?

B A B Y  B O X - E  2 . 0
VAST & ISS

Demonstrate continuous 
production of a mAb in 

microgravity and safe return for 
a second time

2 0 2 6 2 0 2 7 2 0 2 8

H O S P I T A L T O H O M E V I A S P A C E



T H I S   I S   N O T   S C I – F I 
T H I S   I S   N O W  



B A B Y  B O X - E
ISS 2026 – SPACEX-CRS-34

B I O O R B I T  C O M P L E T E D  O U R  F I R S T  I N  O R B I T - D E M O

B O X - E
ISS & VAST, 2027

C u r r e n t l y  o p e n  f o r  p a r t n e r s  w i t h  t a r g e t  
m o l e c u l e s  f o r  t e s t i n g

C o n t a c t  u s  f o r  m o r e  i n f o r m a t i o n



H O S P I T A L T O H O M E V I A S P A C E

molly@bioorbit.com
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